Familial hypoplasia of the iris stroma associated with glaucoma has been recorded on four occasions, this being the first report in the English literature. In all cases the condition has been inherited as an autosomal dominant trait.
4. R. Weatherill and C. T. Hart of these were found to have slatey-grey, thin, "slightly atrophic" irides. The pupils were central and active. None of the seventeen normal members of the family had unusual irides. The angles were recorded as normal in two patients. One member of the family had buphthalmos but he was not examined. McCulloch and MacRae postulated that the genes for eye colour are linked to the genes determining glaucoma, but as iris colour is normally determined by the intensity of the pigmentation and not by the structure of the stroma, it would seem more likely that their patients' abnormal iris colour was due to stromal hypoplasia. Furthermore, Waardenburg and others (I961) supported this view on the grounds that iris colour is determined by recessive genes which would be latent in heterozygotes.
Methods of investigation Several members of the family described here (Fig. i) All intraocular pressures were measured with a Goldmann applanation tonometer and the visual fields were estimated with a 3 mm. white target on a Bjerrum screen at 2 metres.
The diagnosis of glaucoma was made on the association of intraocular pressure greater than 2 Imm. Hg, cupped discs, and contracted visual fields when these could be measured.
Four patients have normal discs and full fields but are considered to have glaucoma on the following grounds. 
Clinical observations

IRIS
In all patients the appearance of both irides is identical. With one exception (IV 24) the irides are either clearly normal or grossly abnormal. The basic defect is extreme attenuation of the iris stroma, so that the pigment layer and sphincter pupillae are clearly visible through the few remaining coarse strands. At the root of the iris the scalloped border of the posterior edge of the pigment layer is seen clearly. There are no defects in the pigment epithelium, and the pupil is circular and active. When seen without magnification in moderate illumination the "brown" irides appear to be the colour of dark bitter chocolate (see III 13,  These iris colours never occur normally and the patients are frequently aware of the abnormality.
ANGLES
In all cases the angle appearances are similar in each eye. Two types are found in the affected members of this family (see Fig. i angles and no evidence of glaucoma (IV I, V I, V 2). One of these (IV I) reached the age of 37 years with entirely normal outflow.
Of the seventeen patients with glaucoma and known angle anomalies, thirteen have iris hypoplasia, but four have normal irides (II 4, III 9, I4, IV IO). However, two of the children of III I4 have hypoplasic irides and glaucoma.
Conversely only two adults have iris hypoplasia and no glaucoma (III 13, IV 24). Five children aged 6, 4, 4, 2, and 2 months (V 5, I6, 26, 27, 30) have hypoplasic irides and normal intraocular pressures, but they may well develop glaucoma. Clearly, in this family, there is a strong association between iris anomalies and glaucoma, but there is not a complete linkage.
Discussion
The crucial importance of gonioscopy in the classification of glaucoma was not widely appreciated until very recently and for this reason it is impossible to decide how many of the reports in the literature of "chronic glaucoma" inherited as a dominant trait are pedigrees of true chronic simple glaucoma. It is our impression that chronic simple glaucoma is rarely, if ever, inherited as a dominant trait and almost all cases of dominantly inherited glaucoma are due to visible anterior segment anomalies. The corollary of this is that the relatives of patients with glaucoma secondary to anterior segment defects should be examined by an ophthalmologist. The present investigation revealed four adults and To face page 436 group.bmj.com on October 29, 2017 -Published by http://bjo.bmj.com/ Downloaded from three children with unsuspected glaucoma, and a further five children who must be regarded as "glaucoma suspects".
In diseases due to autosomal dominant genes there is usually a 50 per cent. risk that the child of an affected parent will inherit the condition. In some disorders, for example, retinoblastoma, the gene is not fully penetrant and the risk may be less. In this particular family the gene appears to be fully penetrant but has variable expression, which may lull a prospective parent into a false sense of security. III 14 has normal irides and was unaware of any ocular abnormality other than a low degree of myopia; he has, however, transmitted the disease to two of his three children. III I3 has no glaucoma, but his daughter IV I8 almost certainly has early glaucoma.
It is frequently suggested (for example, by Hambresin and Schepens, 1946 ) that pedigrees of families suffering from insidious disorders show anticipation. There is no evidence of anticipation of the glaucoma in this family although the average age at the first attendance in each successive generation is lower (II-69; III-52; IV-30; V-5). The most important reason for the apparent anticipation is that the members of the more recent generations were actively sought for the purpose of this investigation, but the older members of the family did not seek medical advice until the disease was far advanced. Even if the younger patients had not been asked to attend for examination they would probably have sought medical advice sooner than their forebears as there is nowadays less fear of hospitals. Further evidence against anticipation in this family is the absence of buphthalmos, and the absence of complete blindness in any members of the IVth or Vth generation.
The mechanism of the glaucoma in our patients is presumably a progressive obstruction of the drainage channels deep in the trabecular meshwork. The appearances seen on gonioscopy are not directly related to the glaucoma because, whereas all the patients with glaucoma have abnormal angles, not all patients with abnormal angles have glaucoma. Further evidence of the indirect relationship between the angle appearances and glaucoma is the absence of buphthalmos. In true infantile glaucoma, where the angle defect is directly responsible for the raised pressure, the glaucoma is manifest within the first few months of life and the globe enlarges. There is still controversy on the precise pathogenesis of infantile glaucoma but most are now agreed that resorption of mesoderm plays no part in the formation of a normal angle or the abnormal angle which causes infantile glaucoma (Worst, i 968). The appearance of the angles of our patients is different from that seen in infantile glaucoma, in which the only essential feature is an anterior insertion of the iris. The trabecular tissues frequently appear slightly opalescent and thicker than normal, and some observers have seen an almost transparent membrane which lines the inner surface of the angle. It is thought that the obstruction to outflow in infantile glaucoma lies close to the inner aspect of the angle, which accounts for the success of g6niotomy. Two goniotomies failed to lower the intraocular pressure in one member of this family (V 25: Figs 6 and 7). Type A angles have not been studied histologically, but they clearly contain excess tissue and are not, therefore, the result of delayed or arrested development. Type B angles have been described in great histological detail by Allen, Burian, and Braley (I955), who suggest that this type of angle is not due to arrest of normal development, but to "excessive laying down of mesodermal tissue in embryonic and foetal eyes ... which in man may represent a genetically determined atavistic trait".
The iris changes are almost certainly congenital and static. None of our patients has any of the appearances of essential iris atrophy or iridoschisis, and in none is there any defect of the sphincter pupillae or pigment epithelium such as is found in Rieger's anomaly.
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